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Poultry House Ventilation
Ventilating systems are b eing tested to find the b est for our state.
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Cash Rent -------- --------------------------

Cash rent may be a solution to the
problem of insecure tenure. This
article gives advantages and disadvantages of the various cash leases.

Blended Suitings ______________________ l 0
Clothing made of blended fabrics
is a new trend in textiles. Several
of these blends are b eing studied.
Chin kota EI m ---------------------------- 14
Chinkota is a new elm strain d eveloped at this station. It is more
winter hardy than common elm.
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A new paper-making process may
give a market for surplus straw.
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By planting better vegetable varieties, you can expect bigger yields,
higher quality, earlier maturity.
Protein Intake Regulator-Salt __ 29
Salt efficiently regulates intake of a

protein supplement that's self fed.

Seven members of the Agricultural
Committee of the United States Senate
spent October 27 on the South Dakota
State College campus. Their purpose
was to take testimony from the farmers
as to their proposals for bettering agriture' s economic position. Approximately 500 farmers were in attendance.
It was most gratifying to hear the
statements made at this hearing. One
came away from the hearing with the
feeling that South Dakota agriculture is
in good hands and has a number of effective farm leaders.
No doubt these Senate Committee
hearings will be fruitful. Some needed
changes will be proposed at the next session of Congress for agriculture's, betterment. In the meantime we, as individuals, should keep abreast of the efficient
agricultural practices. Research is constantly finding ways to improve practices in production, in processing, and in
distribution.
But you may say " we already have
overproduction." That does, not mean
we should give up trying to reduce ou
unit production costs. Furthermore a
single season's disaster could remove
most of the surpluses now on hand.
Temporary surpluses must not s,tand
in the way of research. Research must
be a continuing program so that the
farmer 's position in the economy of the
country can be maintained.
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Moving is a tedious job. And usually
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YOUR POULTRY HOUSE
. . . Get the most efficient
production from your flock

T. R. C. RoKEBY
poultry
M house ventilationhave
problems. A

ing in the winter and cool it in the
summer to keep the temperature
within these limits in South Dakota's climate.
Up to now temperature and
moisture control studies had been
made only in the winter. As with
any other temperature control
problem, you must supply heat at a
rate equal to that at which heat is
escaping to maintain a constant
temperature. The normal supply of
heat in a poultry house comes from
( 1) heat produced by the hens, ( 2)
solar heat ( when the sun is shining), and ( 3) heat from the earth
and decomposition of litter.

OST POULTRYMEN

major problem concerns keeping
temperatures high enough in the
winter while ventilating to remove
excess moisture. Another is keeping
summer temperatures in the building low enough to prevent production loss from overheating.
Methods of ventilating poultry
houses to remedy these two problems are being studied at this
station.
Studies of Rhode Island Red laying flocks by the U. S. Department
of Agriculture have shown most efficient production ( weight of eggs
per pound of feed) occurs at 55° F.
Under practical conditions it is impossible to keep the temperature
right at 55° F. However, tests have
also shown that production is not
seriously reduced by temperatures
in the range of 45 to 75 ° F. You will
need to conserve heat in the build-

Heat Losses

Heat is lost by conduction
through the walls, windows, and
ceiling and heat removed by movement of air through the building,
either natural draft or air moved by
fans. You must minimize these loss1

r
es to keep the building warm without artificial heat.
You can reduce losses by conduction with adequate insulation, including storm doors and windows.
Insulating will also reduce the tendency of frost or moisture to collect
on walls and ceilings. You must use
a good vapor barrier on the warm
side of the insulation.
Reducing the heat lost by ventilation is more difficult. Some ventilation is needed at all times to remove moisture in the form of water
vapor. The water vapor is produced at a rate of about ½ pound
per day by each hen.

on and in the walls. This moisture
can damage paint, rot wood, and
waterlog insulation.
Use of Fans

The use of electric fans to move
ventilating air has become popular
because the fans are easy to control
automatically by a thermostat. In
most cases the fan is used to take
out the warm, moist air, thus drawing in fresh, cold air through special inlets.
For uniform, draft-free ventilation you will need a number of inlets distributed around the outside
wall of the building. A few large inlets have seldom given as good results as more smaller ones. A slot in
the ceiling next to the side wall
that permits fresh air to enter
from the attic has proved to be an
effective and economical form of
inlet with fan exhaust systems.
Exhaust fan systems with two o
more air flow rates have been most
successful. This permits you to reduce the ventilating rate in cold
weather, thereby conserving heat
without stopping ventilation. These
systems may consist of a single fan
with an automatic damper to restrict it in cold weather, a fan with
a two-speed motor, or two or more
fans arranged so that one stops
when the temperature drops.
Although the required rate of
ventilation will vary with weather
changes, good results have been
obtained with fans with a capacity
of about 4 cubic feet per minute
( cfm) for each hen under normal
conditions and 1 cfm per hen for
cold conditions. Ventilation should
be continuous with the rate adjusted automatically by thermostat.

Moisture Removal

The rate of ventilation required
to remove all the moisture produced by your flock will depend on
the difference between the inside
and outside temperatures. As this
difference becomes less and as the
moisture content of the outside air
increases, a faster rate of ventilation
is needed. Therefore you must keep
a large temperature difference to
keep the quantity of ventilating air
and heat loss to a minimum. To
maintain this large temperature difference, your poultry house needs
good insulation and an adequate
supply of heat. You can increase
the heat supply by enlarging the
flock as long as you do not overcrowd the building.
To prevent the ~tter from becoming wet you must remove the
moisture as fast as it is produced.
Wet litter causes dirty eggs and can
be a factor in disease spreading.
Moisture removal also prevents
deterioration of your building by
preventing moisture accumulation
2
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LAYING PENS

Schematic cross-section of heat exchanger ventilating system installed at Highmore.

this way. It has kept the building
warmer than with conventional
ventilating system ( see table).
Major problems in operation of
the heat exchanger have been power cost and the accumulation of
dust in the fans and tubes. Power
costs, approximately 45 cents a day
( assuming 2~~ cents per kilowatthour) for the 220-bird flock, could
be reduced somewhat with careful
designing and streamlining of the
ducts. The large quantities of dust
are difficult to control as filters clog
rapidly and need almost daily

Heat Exchange

A heat exchanger ventilating system was designed to recover some
heat normally lost by ventilation.
This unit was installed in the poultry house at the Central Substation,
Highmore. It consists of a number
of parallel metal tubes enclosed in
a duct. Warm air leaves the building through these tubes while cold
incoming air passes through the
space around the tubes and is
warmed before entering the building. Approximately half the heat
that would have been lost by
ventilating has been recovered in

Continued on page 26

Effect of Ventilating System on Temperature in Poultry House

Type of System

No.of
Readings*

2-Fan System __________________ 16
Heat Exchanger System 45

Av. Minimum Temp.
Outside
Inside

0° F.
0.5 ° F.

25° F.
31 ° F.

No. Days- % Days
Di£.
Temp. Temp.
Between
Inside
Inside
Inside
Below
Below
and Out32° F.
side Temp. 32° F.

25 °
30 °

14
20

*Only days on which temperature outside was between -15 and + ·10° F. are included.

3

87
44

Homes owned by cash lease tenants (upper) can compare favorably with others
in the community (lower) . These are
typical homes in Marion County, Kansas.
T he tenants claim more security and
freedom than with crop-share leases.

CASH RENT
It: may solve t:he problem
of insecure farm t:enancy.

RussELL L. BERRY and VERNON E. BAu
RENT could be the answer to
CASHlonger
farm tenancy in South

A farmer just starting farming
may also find the cash lease has
merits. He must bear the penalties
of his mistakes; but as long as he
can pay the rent, the landlord may
have little reason to seek a new
tenant even though he may do a
poor job.
Cash renting does pose problem
however. The cash tenant must
bear the weather and price risks
that the landlord shares under
crop-share arrangements.

Dakota. But are the tenants willing
to rent for cash?
We decided to find out before
urging landlords to make more
cash leases. ·W e were especially interested in cash leases for 3 years or
longer. To answer this question, we
interviewed a random sample of
tenant farmers.
Cash Leasing

Cash leasing could mean longer
term leases, which recent surveys
indicate tenants want. Even with
short-term leases the tenant would
have a better chance to keep the
farm, as there is less chance for disagreement. The landlord knows
what he is to get, and the tenant
knows what he is to pay.

The Survey Group

Last June we interviewed 59
Moody County farmers-55 were
tenants and 4 had recently bought
farms. We asked them questions
about what they preferred in rental
arrangements.
Of these 55 tenants, 78 percent
4

price risks of cash leasing. They
may assume also that the lease
would be for only 1 year.
If cash leases would give these
farmers longer term leases or greater security of tenure, one could expect different answers. Eighty-seven percent of the tenants had I-year
leases ( or no agreement as to
length), but 80 percent preferred
longer term leases. Over 50 percent
said they preferred 5-year leases or
longer ( see table 2).

paid a crop-share rent. Eighty-four
percent said they preferred this arrangement. Only 13 percent had
cash leases, and only 14 percent
said they preferred the cash lease
( see table 1).
If only the same number of tenants as are now renting for cash are
interested in this arrangement, it
appears quite hopeless to encourage cash leasing. But here is the order of the questions-"What kind of
rent do you pay?" "What kind of
rent do you prefer?"
The easy answer is to say one
prefers what he has without thinking the question through. People,
as a rule, tend to express satisfaction with what they have. Then
too, it may be that most tenants
think of the increased management
responsibility and the weather and

320-Acre Farm as Model

Our problem was ot test the tenants' willingness to rent for cash if
they could have a longer term
lease. To do this we studied a good
320-acre farm to determine the current dollar value of this landlord's
rent. We based this on his average
5

Table 1. Present and Preferred Rental Payment Methods of Moody
County Tenants, 1955

Present Kind of Rent

Crop-Share

Crop-share ________________________ 41
Cash ---------------------------------- 2
Livestock share ___________________ _
Other -------------------------------· 3
Total --------------------------------- 46
Percentage ________________________ 84

Preferred Kind of Rent
Livestock
Cash
Share
Total

Percentage

2

43

78

5

7

13
2

1

1
4

1
2

55

1

8
14

7
100

In reply 26 percent chose a cash
lease of 3 years or longer. Five percent chose a 1-year cash lease and
69 percent said they preferred the
1-year crop-share lease. These answers suggest that enough tenants
would be willing to rent for cash to
warrant further investigation especially if the tenant gets a longer
term lease.
In calculating the cash rents
listed, we assumed that about $250
per year would be spent by the
landlord for repairs of improvements and an equal amount would
have to be set aside for replacement. Thus if the tenant owned the
improvements the landlord could
reduce the cash rent by about $500
on those farms.

crop yields for the past 10 years.
The cash rent was set so the landlord would have a 7 percent return
on the current value of the farm
above his taxes, insurance depreciation, and repairs. Using the 320acre farm as a model, the same rental rates were assumed for farms of
160, 240, 480, and 640 acres. Then
results were handed to the tenant
on a card as shown in Exhibit A.
The interviewer made the following statement:
1. Here are five productive farms

with improvements which can be
leased on either a crop-share or
straight cash basis. The average
value of % crop share is shown as a
guide in thinking about these leases. But remember that under the
!-year crop share lease your rent
will be % of whatever crops you
raise and not the dollars shown.
On the other hand the cash leases
require that you pay each year of
lease the fixed number of dollars
shown ( Exhibit A). Now what is
your first choice of these rental arrangements?

Straight Cash Rent Without
Buildings

Of the 59 farmers interviewed in
this survey, 42 percent thought the
most important reason for landlord-

Exhibit A. Share Versus Straight Cash Leases
Type of Lease

Size of Farm, Total Acres
240
320
480

160

( 1) I-year share per year
(av. value of 2/5 share) ________________ $2,000
(2) I-year cash lease, per year ____________ 1,600
(3) 3-year cash lease, per year ____________ 1,600
( 4) 5-year cash lease, per year ____________ 1,600
(5) IO-year cash lease, per year ____________ ·1,600

$3,000
2,400
2,400
2,400
2,400

6

$4,000
3,200
3,200
3,200
3,200

$6,000
4,800
4,800
4,800
4,800

640

$8,000
6,400
6,400
6,400
6,400

tions, or improvements he desires
during the lease. Then when the
tenant moves, the tenant could sell
the improvements to the next tenant and/ or move those that it is
practical to move.
This procedure is used on several
hundred farms in Illinois, N ebraska, and Kansas. The evidence available suggests that this procedure
virtually eliminates what is one of
the most serious leasing problems
and results in unusually secure tenure for the tenants even though a 1year cash lease is used.

tenant disagreements was ·over the
repair and upkeep of improvement.
( Another 32 percent thought that
· the question of a good job of farming was most important. ) Since
part-ownership, in which the tenant owns some land with improvements and rents additional unimproved land, represents a possible
solution to this problem, the following question was asked:
2. Now suppose you owned 10 acres
of land with buildings and you
wanted to rent one of the five
farms discussed above without improvements. If the landlord's %
share of the crops remained the
same but the landlord would b e
willing to reduce the cash rents by
$500, what would b e your first
choice of lease?

Flexible Cash Lease

Can the tenant's preference for
the risk-sharing features of the
crop-share lease be met and at the
same time the landlord's objection
to a longer term lease be overcome?
A cash rent lease, in which the rent
to be paid in any lease year varies
with the price of one or more important farm products, seems to be
the answer. This is merely a cash
version of the standing rent lease
that is well known in other parts of
the country. Under the standing
rent lease the tenant agrees to pay
as rent a fixed or "standing" amount

In reply 44 percent of the tenants
chose a cash lease of 3 years or
longer, 10 percent chose the 1-year
cash lease, and 46 percent the cropshare lease.
·
This suggests that a possible solution of the difficulties over farm
improvements might consist of the
landlord selling the improvements
to the tenant at the beginning of
the lease and permitting him to
make whatever changes, altera-

Table 2. Present and Preferred Length of Lease Term of Moody
County Farm Tenants, 1955
Present Term
in Years

1 Year*

1 year* -----·----------- ---- 11
2-3 years ------------------ ---4-5 years ------------------ ---10-12 years -------------- ---Total -----------------------· 11
Percent ---------------------· 20

Preferred Term in
2-3
4-5
Yearst
Years+

10
2
1

24

13
24

26
48

10-12
Years

3

2

1
4
7

*The 1-year group includes tho e who wanted n o agreement as to length.
t Onl y two tenants preferred a 2-year lease.
:):Only one tenant preferred a 4-year lease.

7

Total

48
2
3
1
54

Percent

78
4
5
2
100

will make a 10 p ercent change in
the amount of rent. A 20 p ercent
change in prices will make a 20
percent change in the cash rent to
b e paid. This giv s the tenant
some protection against price
changes. This costs $1.00 more
rent per acre than the straight
cash lease but the rent is still less
than the average 3s crop-share rent
which remains the same as b efore.
Now what is your first choice of
these rental arrangements?

of farm produce regardless of crop
yields. The tenant stands the production risks but the landlord
shares the price risks. The Standard
Farm Lease form of the U. S. Department of Agriculture can be
used in making a standing rent
lease. Copies of this form are usually available from your county extension agent or local vocational
agricultural teacher.
The cash version of the standing
rent lease is being used in renting
the Indian lands on the Pine Ridge
and Rosebud Reservations in western South Dakota. Here grazing
lands are let for 5-year terms for a
base cash rent. However, the rent
paid in any year varies with the
price of beef.
To test the tenant's willingness to
accept such a flexible cash lease, in
which the base cash rent varies
with the price of corn, he was handed a card containing the information shown in Exhibit B.
Then the following explanation
was made:

In reply to the question, 3~ percent of these tenants chose a flexible cash lease of 3 years or longer, 7
percent chose a I-year flexible cash
lease, and the remaining 55 percent
chose the I-year crop-share lease.
Thus about 12 percent more tenants would be willing to rent for a
flexible cash rent than they would
for the straight cash lease. ( Flexible
cash rent lease forms of this kind
can be secured free of charge from
the Agricultural Economics Department, South Dakota State College, Brookings.)
Flexible Cash Rent Without
Improvements

3. Now suppose the landlord would
be willing to rent the sam e farms
with improvements on either a %
crop-share rent or a cash rent as
before. However the cash rent is
flexible because the rent to be
paid in any lease year now varies
directly with the price of corn. If
com prices go up the cash rent
goes up. If corn prices fall the cash
rent falls. For example a 10 p ercent change in the price of corn

Improvements on rented farms
are important. Because of this and
the tendency to move toward a situation in which the tenant owns a
tract of land with improvements,
the following questions were also
asked regarding the flexible cash
leases:
4. Now suppose you owned 10 acres
of land with buildings and you

Exhibit B. Share Versus Flexible Cash Rents
Size of Farm, Total Acres
Type of Lease

160

(1) 1-year share lease per year
(av. value of 2/5 share) ________________ $2,000
(2) 1-year flexible cash lease ____________ 1,760
(3) 3-year flexible cash lease ___________ 1,760
(4) 5-year flexible cash lease ____________ 1,760
(5) 10-year flexible cash lease ____ _______ 1,760

8

240

320

480

640

$3,000
2,640
2,640
2,640
2,640

$4,000
3,520
3,520
3,520
3,520

$6,000
5,280
5,2 80
5,280
5,2 80

$8,000
7,040
7,0 40
7,040
7,040

Table 3. Summary of Tenants' Choice of Farm Rental Arrangements,
Moody County, 1955

Length of Lease Term

Straight Cash or Share
Improved
Unimproved
(% )
(%)

3 or more years, cash __________ 26
5
I-year cash ---------------------------I-year crop-share __________________ 69
Total -------------------------------------- l 00
wanted to rent one of the five
farms discussed above without
improvements. If the landlord's %
share of the crops remained the
same but the landlord would b e
willing to reduce the fiexible cash
rents by $500, what would be your
first choice of lease?

44

Flexible Cash or Share
Improved Unimproved
(%)
(%)

38
7

48

10

46

55

40

100

100

100

12

• true in an inflationary period such
as we have been in for most of the
last 15 years. Share rents adjust
automatically to changes in weather and prices. Hence they are popular with landlords.
Of course the standing rent lease
and the cash version of the standing rent lease, which causes the
rent to fluctuate with farm prices,
may overcome part of the difficulty.
Flexible cash rent leases that vary
the rent with county crop averages
rather than the yields of the farm
being leased as well as with farm
prices have much of the advantages
of the crop-share rent and none of
the disadvantages.
This is true since the rent varies
with the major weather and price
factors , neither of which can be
controlled by the tenant or the
landlord. As a result the landlord
does not need the short-term lease
to make sure that the tenant does a
good job of farming.
In Moody County the proportion
of full farm tenants increased slightly from ·39.9 percent in 1950 to 40.1
percent in 1955 according to the latest U. S. Census figures. In 1950
over 55 percent of the land in the
county was leased to farmers.
Because of this situation and the
reluctance of present landlords to

In reply to this question, 48 percent of the tenants said that they
would prefer a flexible cash lease
for a term of 3 years or longer. Another 12 percent preferred a 1-year
flexible cash lease while 40 percent
still preferred the 1-year crop-share
lease. For comparison, the answers
to the four questions concerning
choice of leasing arrangements are
summarized in table 3.
From this evidence it appears
that enough tenants are interested
in cash and flexible cash rents from
the standpoint of longer term leases
to warrant further study of these
possibilities. The remaining problem appears to be, "Who will be
willing to lease land to farmers on a
cash or flexible cash basis?"
Landlords' Opinions on Cash Rent

Only 4 percent of 317 landlords
replying to a recent questionnaire
said that they preferred to lease for
a cash rent. Undoubtedly some of
this unpopularity is because cash
rents are often quite low compared
to share rents. This is particularly

Continued on page 26
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A MODERN
EVELOPMENT

BLEN

E·D SUITINGS

LILLIAN 0. LuND, ETHEL L. PHELPS, and MARY ANN MoRRis 1
ou MAY frequently see the term
Y "blended
fabrics" in textiles lit-

certain well - established
families.

erature and modern advertising. It
means the fabric is made from
yarns of two or more fibers blended
together before the yarn is spun.
Until recently most suitings were
all wool. Now you can find many
blended suitings in ready-to-wear
garments and in yard goods. These
fabrics may include combinations
with wool or rayon or some of the
chemically manufactured fibers
such as nylon, acetate, Dacron, Orlon, Vicara, and Acrilan.
With such combinations we can
extend the use of scarcer or more
expensive natural fibers and also
modify the characteristics of the
fabric. In this way a fabric can be
developed that more nearly meets
the requirements for its use. These
products are not wholly substitutes
for all-wool suitings; we should
think of them as new members of

fabric

Still Experimental

At the same time you should remember that the production of
blended suitings is still in an experimental stage. Many products now
on sale are attempts to find satisfactory combinations-materials that
will please the user in service, appearance, and price.
'
These new suitings often are
called materials of the future. Their
character may change as mill research, consumer acceptance, and
the evaluation of the fabrics now
available continue.
The South Dakota and Minnesota Agricultural E xperiment Stations are cooperating in a study of
such suitings. Textile workers a~
the stations have compared some of
lA oc 1atc home eco no m i t at the Sou th Da kota Agricul-

tur~l F,xperiment Station . fo rmer professor of textile
and clothing , and ass istant pro fe or of texti les. and
cbth ing at the Uni veristy of Minnesota, rcspcct1vcly,

10

the characteristics of the blended
fabric with the fabric wh n not
blended. All were woven with a
plain w ave and were similar in appearance except the fabric with 90
percent wool and 10 p ercent nylon.
In ·these the yarns were not all
twisted in the same direction. The
fabrics were bought on the open
market or from distributors so complete similarity was not possible,
nor wer equal blends available.
Fabric samples magnified eight times.
Compare the various blends shown here.

Characteristics Studied

When you consider suitings you
are probably concerned with how
long the material will wear and how
it will act during the life of the garment. No single laboratory measure
has been developed that can reliably predict wear of a fabric. However, many workers think the
strength of a fa bric is one of the
best measures of wear.
One way fabric strength is measured is bursting strength-the
force required to rupture the fabric.
Bursting strengths of blends of nylon, rayon, and Dacron with wool
and of Dacron and Orlon with rayon are shown in figure 1 along with
the bursting strengths of all-wool,
all-Dacron, and all-nylon suitings .
Weight, thickness, fabric count,
and p ercentage loss in bursting
strength due to wetting are given in
the table.
Wool and nylon. You can see
from figure 1 that the strength of
the wool and nylon blends, when
dry, did not vary uniformly as nylon
percentage was increased. Seven
and 20 percent of ny Ion resulted in
almost equal increases in strength
when compared with the all-wool
material. The 20 percent nylon fabric was much strong~r than any other nylon-wool combination when
wet.
The wet strength, like the dry
strength, varied greatly among the
nylon-wool combinations. H o Wever, the percentage loss of strength
due to wetting was much lower for
the two fabrics with the highest nylon content. We should note that
only relatively small amounts of nylon have been used in these blended fabrics. If larger amounts had

*

been used we might expect greater
changes.
Other workers have reported an
increase in the strength of experimental fabrics in which nylon had
been blended with wool. Their
findings have shown a minimum of
15 percent of nylon is needed to
give much strength to the fabric.
Rayon and wool. Rayon-wool
blends also show considerable variation in both wet and dry strength.
The fabric with 76 percent rayon
was strongest both wet and dry. In
this group more rayon than wool
was used.
The large variations in bursting
strengths of the nylon-wool and
rayon-wool fabrics cannot be explained by diHerences in fabric
weight, thickness, or count.
Dacron and wool. One Dacronwool blend was compared with the
all-wool and all-Dacron fabrics.
Since Dacron and wool were used

*

A technician records results as she
measures the thickness of a material.

in almost equal amounts it appears
that Dacron greatly increases the
bursting strength of the blend, both
wet and dry. It also reduces the percentage loss of strength due to wet-

*

Values for Certain Properties of Blended Suitings

Fabric Composition

Weight
Oz.Per
Sq. Yd.

100% wool -------------------------------- 6. 4
93% wool, 7% nylon _______________ 6.8
90% wool, 10% nylon -----------· 5.1
85% wool, 15% nylon ____________ 6.1
80% wool, 20% nylon ____________ 5.2
46% wool, 54% rayon ____________ 6.6
40% wool, 60% rayon ____________ 5.4
24% -wool, 76% rayon ____________ 6.6
14% wool, 86% rayon ___________ 6.9
100% rayon ------------------------------ 6.7
45% wool, 55% Dacron __________ 4.9
100% Dacron ___________________________ 5. 7
75% rayon, 25% Dacron ________ 6.4
50% rayon, 50% Dacron ________ 6.1
60% rayon, 40% Orlon ____________ 5.7
_50% rayon, 50% Orlon ____________ 5.6

Thickness

1/ 1000
Inches

19.1
17.0
14.0
18.1
12.8
16.1
17.3
17.4
15.8
15.9
13.0
15.4
17.0
15.8
15.8
15.0
12

Fabric Count
Number Yarns/Inch
Warps
Fillings

50.9
50.8
58.5
47.2
58.9
49.8
44.0
57.6
49.3
56.0
54.7
63.7
65.0
64.3
54.0
55.7

46.6
42.4
46.7
46.2
45.9
40.8
39.5
42.5
40.9
42.8
46.0
53.1
53.4
60.4
49.9
51.2

Percentage
Loss in
Bursting
Strength
When Wet

39.0
38.4
49.7
27.0
24.0
46.1
54.0
43.1
36.7
35.2
7.6
0.9
3.7
+17.9
20.3
12.7

of Dacron with rayon have been
studied. The wet strength of these
faprics is much greater than that of
the all-rayon material but less than
half that of the all-Dacron suiting.
The fabrics with 25 and 100 percent
Dacron were almost as strong when
wet as when dry, and the 50 percent blend was stronger wet than
dry. These findings differ somewhat
from other reports that indicate 50
to 60 percent Dacron is needed
with rayon to make significant contributions to fabric properties.
O r lo n a n d r ayon . Orlon increases the strength of rayon-orlon
blends and the strength of the blend
increases as Orlon content is increased. This increase is more

ting to only one-fifth of the· all-wool
fabric. Other workers have report. ed that wool seems to be strengthened almost in proportion to the
percentage of Dacron used.
One report states that a blend of
65 percent Dacron and 35 percent
wool ranks from good to outstanding in almost every fabric characteristic. Another report says a minimum of 20 percent D acron is needed in the blend to significantly
strengthen the fabric.
As with the nylon and rayon
blends, weight and thickness have
not varied directly with fiber composition, although fiber count tends
to increase with increases in D acron content.
Dacro n and rayon. Two blends

*

*

Continued on page 21

Figure 1. Wet and dry bursting strength in pounds of 16 suiting materials studied.
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A NEW WINTER HARDY ELM STRAIN
FOR YOUR WINDBREAKS AND SHEL TERBELTS

PAULE. COLLINS

HEN YOU START

berian elm still ranks as the most
popular tree species in our ClarkMcNary tree distribution program.
Lacks winter hardiness. A serious
weakness of Siberian elm has been
its lack of winter hardiness. Its history has been marked with recurring years of injury. One of the most
serious was the 1940 Armistice Day
storm when a high percentage of
trees were killed throughout the
central and northern Great Plains.
Usually the weather followed a
similar pattern in the years of serious injury. The fall months had
adequate moisture and moderate
temperatures f o 11 owed by an
abrupt freeze. The degree of winter injury depended on the time
and severity of the weather change
and the active growing condition of
the trees.
Weather and injury. You can see
what happened in those years by
the following explanation. Siberian
elm will continue to grow in the fall
as long as weather conditions are
suitable. Its dormancy is brought
about by light frosts that gradually
build up in frequency and severity.
A lack of soil moisture in the fall
aids in the process by forcing an ac-

a new shelter-

W belt or windbreak or replant in

an old one, you will want to consider Chinkota elm, a new strain developed at this station. Chinkota has
several advantages over Siberian
elm, one of the most common trees
in our area. You may not be able to
get Chinkota elms now, but it is expected that the supply will be adequate within a few years.
Chinkota elm is better suited to
our area because of its winter
hardiness. Sudden freezes that injure a high percentage of the common strain will injure only a few
Chinkota elms in the same planting.
In the winter of 1951-52, total damage to Chinkota elm was less than
one-third that of the Siberian elm in
an experimental windbreak.

*

*

Siberian Elm Most Popular

Shortly after its introduction
from Asia in 1908, Siberian elm became one of the most widely planted tree species in the Plains States.
Landowners accepted Siberian elm
readily because of its fast growth,
drought resistance, and ease of establishment. Today, in spite of
weaknesses that have shown up, Si14

Effect of winter injury on adjacent Siberian Elm rows. Note
normal leafing of Chinkota (left) compared to common strain.

The other strains retained their
green leaves later, indicating tardiness in developing dormancy and
were subject to a sudden freeze.
Certified stock. In 1952 we
named this strain of Siberian elm
Chinkota and released it through
the Seed Stocks Division of the college. To insure you true stock,
Chinkota elm has since been produced under certification standards. Only seedling stock of this
strain that bears the certification
tag can be considered high quality
seedling trees of known origin.
To check the growth and characteristics of Chinkota elm in a windbreak, we made an experimental
planting in 1952. The replicated
planting arrangement was de5 igned
to compare Chinkota elm with the
Siberian elm commonly used in
commercial trade. By keeping detailed records we are building a

tive growth to stop. If a sharp
freeze occurs before dormancy is
induced, injury will likely result.

*

Developing Chinkota Elm

Not all the Siberian elm trees
were damaged in areas where injury occurred. In addition to differences in site conditions, it was apparent that some trees had the ability to escape serious winter injury.
The most logical explanation was
that there were genetic differences.
A study of various strains of Siberian elm from different seed
sources was begun here in 1944.
The results of this study ( reported
in South Dakota Farm and Home
Research, Vol. II, No. 2, Winter
1951) bore out the importance of
the original seed source in seeking
better adapted strains. The Harbin
strain hardened its tissues early
enough to escape serious injury.
15

acquired some winter hardiness
without visable leaf coloring.
Injury measured. Alternate trees
were sampled to determine the extent of the damage. Two methods
of measuring the injury were used.
One system was based on damage
to the main stem of each tree, the
other on over-all damage to the tree
as estimated by appearance.
Main stem injury was rated as
follows: I-none, live growth within
2 inches of the tips; 2-slight, damage only to the small tips; 3-moderate, main stem injury but not the
full length of the first large lateral
branches; 4- severe, main stem
killed to the first large laterals; and
5-very severe, main stem killed to
within 2 inches of the root collar.
Over-all damage was estimated
by a number system also: 1-no or
only very slight damage; 2-light
damage but not affecting as much
as one-fourth of the plant; 3-onefourth of the plant killed; 4-onehalf of the plant killed; 5-threefourths or more of the plant killed.
You can see the results of the
measurements in figures 1 and 2.
Main stem damage was slight in
Chinkota elm; nearly 90 percent of
the trees fell in the slight or no
damage categories. The common
strain, on the other hand, had nearly 90 percent of its trees in the moderate and more serious categories,
and over 65 percent of the trees
were killed to the main lateral
branches or lower. Only 12 percent
escaped serious injury.
Less injury. Over-all injury ratings were estimates, but by using
broad groups we felt that the estimate could be considered reason-

store of knowledge on the various
attributes of these two strains.
Hardiness tested. The first fall
after planting provided a hardiness
test for the young trees. The first report of damage came from a nearby
nursery that reported a high percentage of its common Siberian elm
seedling stock was unfit for sale beca use of dead tops. Chinkota seedlings dug at the same time showed
little or no damage.
No check was made at the station
planting until the following spring.
When normal leafing out began it
was apparent that injury had occurred. The more or less normal
leafing of Chinkota elm contrasted
sharply with the bare twigs and
branches of the common Siberian
elm in the adjacent rows.
Since the nursery had reported
the damage in the fall, the major injury must have occurred before
winter. Temperature records for
that period as reported by the
Brookings station seem to justify
this conclusion. For September
1952, temperature minimums were
above freezing except on September 19 ( 31 ° F.) and September 23
( 25° F.). Daytime maximum temperatures were never below 58 ° F. in
that same period. Thus conditions
were ideal for continued growth of
the trees with the exception of the
25° F. reading which could have
caused some injury.
However, it is more likely that
the actively growing elms were injured by the sharp freezes early in
October when minimum temperatures of 19, 15, and 15° F. occurred
on October 4, 5, and 7. Both strains
still had green leaves at that time,
but Chinkota elm must have

*

*

*

Continued on page 27
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FOR A FARM BY ·PRODUCT?

1

WINSTO K. ULLMA

IMPROVED PULPI G PROCESS has
been developed by the USDA
that uses straw as the basic ingredient in the production of box board
and corrugating paper. If a plant or
plants using this pulping process
could be built in South Dakota, a
use would have been found for a
product produced by farmers that
has limited commercial value to
them at present.
Research to determin availability of surplus wheat, rye, and flax
straw in South Dakota for industrial use is under way. This is a
timely study in South Dakota
where the dominant industry is agriculture, and a need has been felt
for the "balancing of agriculture
with industry."
On the basis of work done by the
N orthern Utilization Research
Branch of the Agricultural Research Service, USDA, certain requirements were found necessary if
a plant is to be developed in this
state. The Agricultural Economics
Department has undertaken the research to determine the feasibility
of pulp processing plants in this

state. This study is divided into
three parts.
The first phase-to determine the
amount of straw produced-has
been completed. The second phase
is to determine how much of this
straw would be for sale by farmers
for pulping. The third phase is to
determine where, in the straw production area, there is a town or city
able and willing to supply the water, power, and labor required for
this new industry.

A

*

Determine Straw Grown
Total straw p roduction .

The
ratio of pounds of straw per bushel
of grain was applied to grain production in each county in the state
for 1934 through 1954. Twenty-one
years were used to reflect maximum
and minimum production or frequency of straw crop failures. The
past 10 years, those used for the
grain-straw ratio, were used for obtaining average straw production.
The years 1934-54 were calculated
in the same way as those from 194554 but were used only in calculating the number of straw crop
failures.
17

converted to production per square
mile, this amounts to 6.36 tons. If all
wheat, rye, and flax straw produced
were surplus, all the counties in the
state with the exception of Butte,
Custer, Minnehaha, and Lincoln
counties would have a straw density per square mile sufficient to supply a plant of this size with straw.

Total straw production was reduced 20 percent to allow for the
difference between the total straw
produced and the stubble usually
left in the field by the windrower.
This 20 percent may vary with
straw prices and/ or harvest conditions of the straw.
Straw density. The average production of wheat, rye, and flax
straw by counties was calculated
for the 10-year period, 1945-54.
Since size of the counties is not uniform , this has little meaning in determining whether the density of
straw production is heavy enough
to support a plant. The average production in each county was divided
by the number of square miles in
the county to arrive at straw production per square mile.
The straw requirement for a pulp
plant is an annual supply of 50,000
tons within a 50-mile radius. When

*

Surplus Straw Areas

* Availability. The assumption that
all straw produced is available is
unrealistic. Flax straw, however,
which cannot be worked into the
soil satisfactorily, is probably all or
nearly all surplus straw. For this
reason flax straw was singled out to
determine whether any area in the
state produced enough flax to supply a plant with flax straw only. Ten
counties in northeastern South Dakota produce a flax straw density
sufficient to meet this requirement
( see flax map).
MC PHERSON
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EDMUNDS
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IALL RIVER

36.6
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,001

18.6
.01

TODD
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.04

Total flax straw production in South Dakota
(10 year average, 1945-54) 1
1

First figures represent 20% of the 10-year average production. Second figures give available straw
per square mile at 20% availability. Shaded areas indicate available straw over 7 tons per square
mile. Bracketed figures are years in last 21 when available straw fell below 7 tons per square mile.
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4,538.5

16,978.4
6.7
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6.1

BUTTE

2,531.7
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QJSTE

1,128.1
0

71

'ALL AIYER

3,242.5

SHANl'tON

2.2

Twenty percent available wheat and rye straw production
(10 year average, 1945-54) 1
1

First figures give 10-year average production and second figures give average production per
square mile. The shaded area indicates counties where average production exceeds 7 tons 1H:r
square mile.
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Ten percent available wheat and rye straw production
(10 year average, 1945'-54) 1
1

First figures represent 10°/4 of the 10-year average production. Second figures give available straw
per square mile at 10% availability. Shaded areas indicate available straw over 7 tons per square
mile. Bracketed figures are years in last 21 available straw fell below 7 tons per square mile.
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Since all wheat and rye straw
produced cannot be classified as
surplus straw, assumptions were
made as to the amount of straw that
might be considered surplus. Assumptions of 10 and 20 percent
availability of the total wheat and
rye straw were tentatively considered and maps were prepared to
illustrate each. On maps illustrating
each assumption, all counties with
over 7 tons available wheat and rye
straw per square mile for a 10-year
average were shaded. This served
to illustrate locations of concentration and to pinpoint areas that
would be most desirable for a plant
location from the density and stable
production standpoint ( see maps).

* Frequency of straw failure. The
number of years within the past 21
when straw production fell below 7
tons available straw per square mile
was listed within each shaded county. These years, in a broad sense,
might be considered years of straw
failure. Sufficient straw was produced, but under the rigid assumption of 10 and 20 percent surplus
straw such an amount would not be
available. It is logical to assume
that in years of low farm income a
larger percentage of the total straw
production would be available than
normally. In years of extremely low
grain yield, the grain-straw ratio
also would have the greatest margin of error in favor of straw production.
* Crop practices. Under normal
crop management wheat and rye
crops are windrowed and combined. The straw is normally
spread by the combine. This returns in one operation the straw nu-

trients and organic matter to the
land.
It is relatively easy to determine
the soil nutrients in the straw from
previous research and determine
the replacement cost of these nutrients in terms of commercial fertilizers. It is impossible to use this
method of evaluating organic matter loss. Organic matter is not a
commercially available product for
soil improvement in any appreciable quantity. It is usually replaced
by introducing more grasses and legumes into the normal rotation.
This would disturb the cropping
practice previously followed if it
was done to replace the straw sold.
The possibility of changes in normal grain crop practices was not
explored since it was assumed that
straw for pulp production would
not have a great enough value to
warrant changes. A currently recommended practice of using commercial fertilizer to increase grain
yield has possibilities as this practice a 1 so increases straw production.
This increase in straw production
has been measured by the Agronomy Department on fertilizer test
plots. By applying 20 pounds of nitrogen per acre to wheat, straw production was increased just over 20
percent. If this practice were generally applied, 20 percent of the
wheat straw could be sold without
a net loss of organic matter, and no
change in cropping program would
be necessary to maintain the present organic matter level.

*

Harvest procedure. Another factor that will affect the availability
of straw is how straw collection
will interfere with normal grain

20

move it or prepare the ground for
another crop. It is currently burned,
chopped at added expense, or obtained by paper mills in Minnesota
from the field. Limited use is made
of it for bedding on livestock farms.
The above data are based on secondary sources. The straw that will
be available for industrial use will
ultimately depend on the decisions
of farmers. This study will be continued to determine what percentage of their straw farmers will supply at prices a plant would be able
to pay. In areas proven to have sufficient straw production, a search
will be made for a plant location
with sufficient water, power, and
labor for this new industry. (Project NURB. Leader: Winston K.
Ullman, Agricultural Economics
Dept.)

harvest with reference to crop practice, labor supply, and efficiency.
Wheat farmers often plow in the
·mornings or on days that are too
damp to combine. As soon as the
dew is off and the grain becomes
dry . enough for storage, farmers
combine again. If this practice is to
continue, straw collection must be
adaptable to this practice and
must keep pace with it. The farmer
otherwise will prefer to spread his
straw rather than retard his normal
plowing work schedule. Data will
be compiled to measure the compensation that will be necessary to
repay the farmer for this inconvenience.
Flax straw represents a different
problem to the farmer in that it requires extra effort and cost to re-

Blended Suitings
Continued from page 13

marked in the wet than dry fabric,
to one-half with 40 percent and onethird with 50 percent Orlon.
Increasing proportions of both
Dacron and Orlon with rayon
seems to result in increasingly lighter fabrics. No other trend is noticeable except the progressive decrease in percentage l o s s of
strength for rayon-Orlon blends.
These findings also differ from reports stating that Orlon and rayon
are interchangeable in blends so far
as strength is concerned. In some
cases the blend may be weaker than
all-rayon.
Studies Continue
We can see from this report that
blending of new fibers with wool or

rayon is not a simple process. Fihers must be chosen to complement
each other in nature and amount.
In choosing a blended suiting the
presence of nylon, Dacron, or Orlon
is not in itself a guarantee that you
will get maximum satisfaction from
the garment. Other things will influence the comfort and satisfaction
from blended suitings.
Minnesota and South Dakota
workers are continuing their study
of these fabrics and will report on
their resilience, resistance to abrasion, and permeability to air when
the work on these phases of blended suitings is completed. ( Project
215. Leader: Lillian 0. Lund,
Home Economics Dept.)
21

Onion hybrids in the trial plots at
Brookings, 1955. Early maturity of
one hybrid is indicated by the fallen tops. Others are still growing.

• • • • BIGGER YIELDS . HIGHER QUALITY . EARLINESS
RICHARD FOSKETT

could not otherwise be grown in
areas with short seasons. Early
varieties also enable you to harvest
your c r o p before midsummer
droughts in areas where they are
prevalent and where irrigation is
not feasible.
To obtain earliness, however, we
must often sacrifice total yields or
quality. Some data ( see figure 2)
from a sweet pepper variety trial
conducted at Brookings in 1953
show an example of this problem.
If you consider early yields-fruit
harvested through the early part
of August-the variety Vinedale
gives the best yields. However,
during the entire growing season,
varieties similar to California Wonder ( including the slightly earlier
varieties recommended for the area
such as Calwonder, Penn Wonder,
and Wisconsin Lakes) often pro-

duce more because of their larger
fruits.
Some of you may not like Vinedale because it does not have the
blocky fruits that are more in demand for stuffing and for large
salad rings. However, if you do not
consider the more conical shape of
Vinedale as a disadvantage you
will find it an excellent variety for
this area. In addition to its earliness, its attractive red peppers are
easily obtained by allowing the fruit
to ripen.
Quality

Quality in a vegetable crop is
usually made up of several items.
Many of these items are governed
by personal and regional preferences that are hard to analyze. A
general discussion of quality in
vegetable crops is made still more
difficult because different crops
23

have different standards. Let's look
at a few of these items that together give us quality.
* Color. In beets, carrots, potatoes,
and onions color help to make one
variety more desirable than another.
One reason D etroit D ark Red
beet is considered a better variety
than Crosby's Egyptian or Early
Wonder is D etroit D ark Red's
deeper red color and less noticeable light colored rings. Varieties
with Crosby, Egyptian, or Wonder
in their names, however, have the
advantage of earliness. They are often a week or more earlier than D etroit D ark Red.
Likewise, Nantes and several
strains of Chantenay carrots are
deeper in color than D anvers, and
therefore more desirable.
Two cases of beauty being only
skin deep and having no known ef-

feet on quality are color in potatoes
and onions. Although some persons
prefer red or white potatoes, or red,
yellow, or white onions, color of the
skin does not necessarily denote
quality in the product.
Tenderness. Sometimes tenderness, too, can be increased by
choosing the right variety. Consider snap beans as an example. Fiber
content increases as the pod grows
older making the beans tougher.
Most new varieties, however, such
as Topcrop, do not develop an undesirable amount of £her as early as
the older varieties, such as Bountiful. The term string beans has given way to snap beans or green
beans because of the success of
plant breeders in eliminating the
"strings" in the pods.
Texture. Closely allied to tenderness is texture. Smooth texture in
winter squash adds tremendously to
the taste. Buttercup and Butternut
squashes are new varieties that are
superior to most of the old varieties
from the standpoint of texture.
Aroma. You should also consider
aroma in the vague term "quality."
The muskiness of an aromatic
muskmelon like Iroquois is indeed
an asset.

*

*

Figure 1. Yields of Sioux and Earliana
are below the hybrid Siouxann. These
two varieties are parents of Siouxann.
Firesteel is another popular variety.

*
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You may be surprised to know
that some varieties are chosen because they are adapted to the daylength of an area. Older spinach
varieties had a strong tendency to
bolt, or produce seedstalks instead
of heavy foliage, as the day length
and the temperature increased in
late spring and early summer. This
tendency has been greatly reduced
in the variety America.
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Day length is also the reason certain varieties of onions that pro. duce large bulbs in the South cannot be grown from seed in the
North. However, if these same
onions are started early in the
spring in greenhouses or in the
South and later transplanted to the
field in the North they will produce
large sized bulbs. Each variety has
a certain length of daylight that induces bulb formation and the plant
must have attained a large enough
size before this critical time is
reached to produce a good bulb.
Sugar content, while affected by
growing and storage conditions, is
an important thing to consider
when you s e 1 e c t watermelon,
sweet corn, pea, and a number of
other crop varieties. Often, though,
you cannot grow the best varieties
of watermelons and sweet corn because of a short growing season.
The earliest varieties usually do not
develop the sugar content needed
for top quality.
Disease resistance is another major reason for vegetable breeding.
However, it is so broad in scope
that it should be the subject of a
separate article. A great deal of
work is being done throughout the
country to develop resistance to the
almost countless number of diseases that attack various vegetable
crops in various parts of the country. Diseases are particularly prevalent in warm, humid regions.
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TYPES OF
SWEET PEPPER VARIETIES
8Yook i ngs 1953
Figure 2. Vinedale is a good choice
for early peppers. King of the N orth
is good for high total yields, although
the fruit is not as well shaped as the
other two varieties. The fruits of
California Wonder are the most blocky.

ly adapted to other parts of the
state. Certain characteristics also
assume varying degrees of importance, depending on the purpose for
which the crop is grown. For instance, earliness for a market grower; uniformity of ripening time for
canners, who like to harvest fields
of corn or peas all in one day; a
high dry matter percentage for dehydrators; and color for freezing
processers are all necessary considerations.
As new growing methods are developed, such as irrigation, you
should choose the best adapted varieties and hybrids. To find the better varieties, the station conducts
variety trials. This year we are con-

Va riety Testing

Vegetable varieties are often
particularly adapted to conditions
in a certain area of the country.
Sometimes varieties that do well in
one part of South Dakota are poor25

to a number of different conditions.
Currently we are trying to get an
early tomato for areas with hot, dry
summers. We are also cooperating
with other stations, testing new releases and potential breeding material, since new varieties or hybrids
produced in one state are often valuable to growers in other states.
(Project 118. Leader: R. L. Foskett,
Horticulture Dept.)

ducting replicated trials with tomatoes, peppers, muskmelons, and
transplant onions. A replicated trial
is one in which several plots of each
variety are grown and yields are
taken for each plot.
When testing a new variety or
hybrid that is going to be released,
observation plots are used in various parts of the state. This helps determine the suitability of the crop

Cash Rent:
Continued from page 9

rent for cash, the tenants were
asked whether they would favor or
oppose the Federal Land Bank leasing land on long-term leases to tenants. Eighty percent favored this
idea.
Since insurance companies now
lend millions of dollars to farmers
on mortagages, the farmers were
also asked if they would favor or
oppose insurance companies leasing farms to tenants on long-term
leases. Fifty-eight percent· also favored this idea.
On the other hand only 35 percent thought that farmers and local

businessmen should organize a
company to hold and rent land to
farmers on long-term leases. Such
organizations could undoubtedly
attract capital for a net rent of 7
percent or less, which 74 percent of
these farmers thought would be
"about right" for cash leasing. Even
if I-year cash leases were used the
tenants' security of possession and
freedom of operation would probably increase because there would
be less reason for friction than under the usual share rents. ( Projects
147 and 166. Leader: Russell Berry,
Agricultural Economics Dept. )

Air Conditioning
Continued from page 3

cleaning or replacement. Plastic
element filters, which are easy to
clean, are being tried.

haust air so that it can be returned.
This machine can be used for
summer air conditioning also by
simple changes. With this arrangement it is expected that the desired
objective of keeping the temperature in the . building within the
range of 45 to 75° F. throughout
the year can be achieved. ( Project
232. Leader: T. R. C. Rokeby, Agricultural Engineering Dept.)

Mechanical Refrigeration

A different method of controlling
temperature and moisture will be
used in 1955-56. This is a mechanical refrigeration system that will
act as a heat pump or dehumidifier
in winter to dry and to warm ex26

Chinkota Elm

DEGREE OF INJURY
SCALE

Continued from page 16

ably reliable. According to this rating system, about 90 percent of the
Chinkota elm trees suffered less
than 25 percent injury. Only two of
the 90 trees sampled were injured
seriously. More than half of the
common strain trees suffered threefourths or more killing and 80 percent were half killed or worse. Just
one received only slight injury.
Survival and height data recorded in the fall of 1953 show only a 42
percent recovery of the most severely injured trees. The average height
of the Chinkota elm was 4.8 feet
and that of the common Siberian
elm 4.6 feet. Ordinarily the com-
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Figure I. Main stem injury on 2-yearold trees, 1951-52, near Brookings.
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Figure 2. Total Winter injury on 2year-old trees, 1951 - 52, Brookings.
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mon strain would have been higher
than Chinkota, but the injury
slowed it down. By the fall of 1954
it exceeded Chinkota but only by
one-tenth of a foot, 8.5 to 8.4.
We also collected survival data
on the two strains in the planting
at the Cottonwood substation in
1952. The difference was great.
Only 7 percent of the Chinkota elm
had to be replaced in 1953; we had
to replace 96 percent of the common Siberian elm. The difference in
survival was due to winter injury.
These tests show us the superior
ability of Chinkota elm to escape
injury from the cold. To date, this
strain has proved admirably suited
to South Dakota conditions. ( Project 142. Leader: Paul E. Collins,
Horticulture and Forestry Dept.)
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Save Labor, Use Less Equipment, Get More Uniform
Consumption of Protein Supplement by Self-Feeding

R. M.

JORDAN

in the southUnited States selffeed protein supplements to cattle
and sheep. They do this by mixing
the supplement with salt in proportions that will control the amount
the animal will eat.
The amount of salt you will need
in the protein supplement will vary
depending on such factors as the
size of your animals, available
feeds, and how much you want
them to eat. Levels of 20 to 50 percent salt in the supplement have
been used satisfactorily.
You can minimize labor and
equipment needs by self-feeding
protein supplements. Only about
one-fifth as much feed-bunk space
is needed when you self-feed, and
you will be able to wait longer before refilling the feeders. You can
also move the feeders around the
range to try to get more uniform
grazing with this feeding system.

Self-feeding the protein supplement may result in more uniform
consumption of the supplement
within a herd or flock. When the
supplement is hand-fed in small
amounts some animals get little, if
any, supplement.
Because self-feeding protein supplements offers some advantages,
we conducted an experiment to determine how practical this practice
would be with fattening lambs.
Other workers stressed the importance of two practices: ( 1) supplying plenty of good water and ( 2 )
starting low anc;l gradually raising
the level of salt to the desired
amount. We followed these practices in the experiment.

ANY LIVESTOCKMEN

M western

Three Trials

Three trials were conducted, one
at the South D akota Experiment
Station, Brookings, and two at the
Newell Field Station. Lambs of
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good quality were used and full-fed
a hay-com ration with access to
fresh water, salt, and a mineral mixture of trace-mineralized salt and
bone meal. Brome hay was fed in
the trial at Brookings, while alfalfa
hay was fed at Newell.
In each trial the control group received its protein supplement as 0.2
pound of soybean oil meal. The lots
designated as "salt lots" received a
mixture of 1 part salt and 3 parts
soybean oil meal in a self-feeder. In
all trials a small amount of the grain
allowance was mixed with the saltprotein supplement mixture for 1
week to accustom the lambs to the
feeders and to dilute the salt concentration in the supplement. Results of the trials are presented in
the table.

A PROTEIN
·INTAKE
REGULATOR.:...

SALT

Use of Salt to Regulate the Amount of Protein Supplement Fattening Lambs Ea,
Brookings
Contr.
Salt
Lot 1
Lot 2

20
No. of lambs ------------------------------ 20
87
Days fed ------------------------------- ------- 87
70.6
Av. initial wt., lbs. --------------------- 69.4
95.0
Av. final wt, lbs. -------------------------- 92.l
Gain per lamb, lbs. ______________________ 22.7
24.4
Av. daily gain, lbs. _____________________
.26
.28
Av. daily feed consumed, lbs.
1.28
1.21
Shelled corn --------------------------1.57
Hay ---------------------------------------1.57
.25
Soybean meal ------------------------····
.20
Feed per 100 pounds gain, lbs.
Shelled corn __________________________ 464
457
561
Hay ----------------------------------------- 602
Soybean meal ________________________ 77
89
Selling price per 100 lbs. ___________ $17.75 $18.00
Carcass yield, percent _________________ 47.3
48.7
Carcass grade*
1
Prime -------------------------------------1
17
Choice ------------------------------------ 14
Good --------------------------------------- 5
2
utility --------------------------------------

Contr.
Lot 1

20

Salt
Lot 2

Newell
Con tr.
Lot 3

20

91
78.7
103.9
25.2
.28

91
79.2
107.8
28.6
.31

.95
1.67
.20

1.01
1.69
.19

20
91
77.6
108.0
30.4
.33
1.06
1.78

.20

Salt
Lot4

20
91
81.6
112.5
30.9
.34
1.06
1.69
.21

343
322
317
312
603
538
533
497
72
61
60
60
$20.00 $20.00 $20.00 $20.00

10

5

11
4

12

13

1

•only 15 lambs slaughtered per lot in the Newell repor.t. Identification was lost on some lambs.
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Results

* Rate of gain. In all three trials,
lambs receiving their protein as a
_m ixture of salt and protein gained
slightly faster than the control
group. These differences are not
great enough to be significant but
do show that a relatively large intake of salt ( 0.06 to 0.08 pound per
head daily) does not adversely affect the rate of gain.

* Feed consumption and efficiency.

Self-feeding the protein supplement by mixing it with salt had no
adverse affect on feed consumption.
In fact, in two of the three trials
slightly more grain was consumed
by the lambs self-fed protein supplement than by the lambs in the
control lot.
In the trial conducted at the
Brookings station, feeding a saltsoybean oil meal mixture ( 1 part
salt to 3 parts soybean meal) resulted in 0.25 pound of soybean meal
consumption per head daily as compared to 0.2 pound fed to the control lot. In the two trials conducted
at the Newell station, the salt-soybean oil meal mixture limited the
soybean oil meal consumption to
approximately 0.2 pound.
The amount of corn and hay con-

sumed per 100 pounds gain was less
for the self-fed groups in each trial.
However, the soybean meal consumed per unit of gain varied and
did not favor either treatment.
Carcass quality. In the trial conducted at the Brookings station, the
self-fed lambs graded higher, sold
for a slightly higher price, and their
carcasses dressed out about l½ percent more than the control group.
In the trials conducted at the Newell station, there was no difference
in selling price nor in the carcass
grade.

*

Summary

1. On a mixture of salt and soybean
oil meal in the proportion of 1: 3
the consumption of soybean meal
by fattening lambs on a full feed
of corn and hay ranged from 0.20
to 0.25 pound per lamb daily.
2. The consumption of 0.06 to 0.08
pound of salt per lamb daily did
not adversely affect rate of gain,
feed consumption, carcass grade,
or carcass yield.
3. When feeding lambs salt-protein
mixtures, you should gradually
increase the level of salt to the
desired proportion. ( Project 248.
Leader: R. M. Jordan, Animal
Hus ban dry Dept. )
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